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Introduction
Alfalfa is the highest yielding, highest quality hay crop grown in Kentucky. Well cured alfalfa and
alfalfa-grass hay is in high demand for dairy and in particular, horse owners. Alfalfa stands in Kentucky
remain productive from four to as long as 8 years or more depending on several factors. Long stand life is
favored by:
1. Using an improved variety with high resistance to the major diseases of Kentucky and that is proven
to be high yielding in relevant trials such as conducted at the University of Kentucky.
2. Deep, well drained soils,
3. Soils that have been limed to pH 6.8 and that have been fertilized according to soil test.
4. Adequate annual fertility, including P and K,
5. Prudent cutting schedules (allowing alfalfa to reach bud to first flower before harvest, not
harvesting in the four to six weeks prior to a killing freeze),
6. Controlling economic insect pests, especially the alfalfa weevil and potato leafhopper.
Yield Potential, Stand Assessment and Stand Age
Alfalfa stands in Kentucky can last 5 years and more on good soils and with good management. Since alfalfa
establishment costs can exceed $200 per acre, it is prudent to keep stands productive for as long as possible
as long as they sustain high yields.
As stands age, yield potential declines. Wisconsin scientists summarized 38 years of alfalfa studies and
found that yields peaked in years 2 and 3 after establishment (year 1) and declined to about two thirds of
peak levels by year 5 (Figure 1). A similar trend was seen when a limited number of University of Kentucky
studies were summarized (Figure 2).
Similarly, in a long-term Missouri study, yields were highest in year 2 (seeding year not reported) and were
fairly constant through year 8 and declined steeply in year 9, never recovering to previous yields (Figure 3).
It should be noted that adequate P and K fertility was required to maintain good yields through year 8.
Yields declined every year when no additional K fertilizer was added after establishment.
Alfalfa stand density declines year over year in both plants and stems per square foot. In a university of
Missouri study, stand density (plants per square foot) declined from around 9 in year 3 to between 2 and 3
in year 10 (Figure 4). Wisconsin work suggests that yield potential declines when stem density falls below 50
to 55 stems per square foot (Figure 5). Missouri research indicates that the plant density threshold for high
yields may be 35 to 40 stems per square foot (extrapolation of data from Nelson et al., 1992 from Figures 4
and 7). Assumed in these evaluations is that plants are uniformly distributed across the field.
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The Missouri work by Nelson and co-workers looked at the effect of phosphorus and potassium fertility and
stand age on plant density, stem number and yield over 10 years on a low fertility site. They found that
rainfall-corrected dry matter yields were maintained in alfalfa fields until the plant density fell below 3
plants per square foot for well fertilized plots and 4 plants per square foot in plots that received no
potassium topdress after establishment (Figure 6). As expected, well fertilized plots yielded more than
unfertilized controls.
Potassium status affected the ability of the alfalfa plant to increase stems per plant to compensate for low
plant density (Figure 7). Stems per plant increased from about 5 to 25 from year 7 to year 10 with
topdressed potassium compared to an increase 2 to 8 in the unfertilized control over the same time. Clearly
good potassium fertility is essential in alfalfa’s ability to compensate for stand thinning.
Well fertilized plots maintained higher plant densities longer compared to unfertilized controls, especially
with potassium (Figure 4). Alfalfa that received no potassium after establishment fell below 3 plants per
square foot after 5 years compared to between 6 and 7 years for plots receiving annual potassium
fertilization. Alfalfa topdressed with potassium maintained an additional one to two plants per square foot
than plots receiving no potassium over the life of the stand.
To summarize stand assessment, alfalfa yield potential does exhibit some decline over time even with good
management. Production can be sustained for as long as 7 or 8 years with good management of pests,
weeds and soil fertility. To remain productive, alfalfa stands need to maintain 3 to 4 plants per square foot.
These plants need to be healthy and vigorous enough to compensate for thinning stands by increasing the
number of shoots per plant. Adequate annual fertilization, especially with potassium is necessary for plants
to compensate for stand thinning by increasing stems per plant.
Management to Extend the Life of Stands
Beyond adequate fertility and good pest, weed and cutting management, what else can be done to extend
the life of an alfalfa stand? Several options are outlined below.
Drilling alfalfa into thin stands
Farmers frequently ask ‘Can I drill alfalfa into an old stand to thicken it up?’ While the answer is not always
totally clear cut, generally this is not a recommended practice. Alfalfa will not germinate and grow in the
vicinity of older mature plants due to autotoxicity, which means the plants are toxic to itself, or at least the
seedlings. Generally we say that it takes twelve months out of alfalfa for re-establishment of more of the
same crop.
The toxic factor has been proven to originate in the topgrowth of alfalfa, is water soluble and inhibits
germination of the new plants. The toxin would come from leaf and stem tissue left on the field to
decompose and would be leached through the soil profile by rainfall. Conversely, under drought conditions
the toxin would likely remain in the upper soil profile longer to hinder germination and emergence of the
new seedlings. Tillage would help mix the toxin into the soil and away from the germination zone for
seedlings. Logically, the thinner the stand, the less autotoxicity towards the new seedlings. Therefore to
extend the productive life of an alfalfa field, we must look to other options to add to the existing stand.
Drilling other crops into thin stands of alfalfa
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Many forages can be drilled into existing alfalfa stands. The best choice will depend on many things, but
especially the intended use. For example, for many, alfalfa is a cash hay crop marketed towards the horse
market. This market will likely lead you to choose orchardgrass as the crop to use to extend the life of alfalfa
stands. If the added forage is simply to boost yields over the short term and perhaps provide some
competition for annual weed encroachment, then adding small grains might be the best choice. There is
little replicated research on these practices, so much of what will be shared here will be from producer
experiences.
Orchardgrass
Orchardgrass is the most common forage drilled into alfalfa to extend stand life boost yields. It should be
drilled in the fall after the late August or September cutting. Experience has shown that it is better to wait
for rain prior to seeding rather than to plant into extremely dry conditions. Alfalfa-orchardgrass hay is in
high demand in the horse market and for growing cattle. Orchardgrass will add three to four years to the
productive life of the stand. Mixed stands of alfalfa-grass will often need added nitrogen to maintain viable
yields because the alfalfa stand has thinned. Dr. Chuck West in his dissertation work at Iowa State in 1981
showed that the yield in alfalfa-orchardgrass stands was directly proportional to the percent legume in the
stand over the range from 11 to 55% by weight (Figure 8). The proportion of grass over this range remained
relatively constant. Generally, it is recommended that there be 25% legume by weight in order for alfalfagrass fields to have high yields without additional nitrogen. Twenty five percent alfalfa by weight looks like
60 to 75% on a visual basis. Therefore if you have judged that alfalfa is thin enough to add orchardgrass, it is
highly likely that additional nitrogen will be needed to produce high yields. Orchardgrass can give economic
response to nitrogen applied in early spring, after the first cutting and again in the fall if rain is expected.
Because of the difficulty in curing the first cutting, the early spring application of nitrogen may be omitted.
Timothy
Timothy is also a very viable option for drilling into thin alfalfa stands. Alfalfa-timothy mixes are also in
demand for the horse market. Like orchardgrass, timothy should be fall seeded after the late August or
September cutting. The resulting mixed stands may also require added nitrogen fertilizer to provide high
yields. Nitrogen should be applied only once in spring prior to first cutting since timothy provides very little
regrowth. Timothy should add two and occasionally three years to the productive life of mixed stands.
Small Grains
Small grains such as wheat or spring oats may also drilled into alfalfa, with wheat being more common.
Wheat should be fall seeded after the August or September cutting. If the alfalfa is very thin, seeding rates
may need to be as for a pure stand. Apply moderate amounts of nitrogen in the spring (50 lb N/A or less)
depending on the thickness of the alfalfa stand. Wheat will suppress many winter annual weeds and will
boost first cutting yields. The resulting heavy first cutting is best harvested as baleage because curing to dry
hay moisture may be difficult. Experience has shown that adding wheat will thin the alfalfa stand and should
be considered as part of a rotation strategy for taking out alfalfa in the following growing season.
Spring Oats can be drilled into thin alfalfa in the early spring and will provide 1 to 2 tons of dry matter by
early to mid-June. Apply moderate rates of nitrogen (50 lb N/A) at seeding to stimulate yields. As with
wheat, using spring oats should be considered part of a rotation strategy because of the competition with
the existing alfalfa.
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Red Clover
Red clover is often mentioned but seldom used to extend the life of alfalfa. Like alfalfa, red clover’s erect
growth habit is erect, yields are high, and cutting schedules are similar. Red clover is also high in nutritive
quality (often containing less lignin in stems than alfalfa). Red clover will extend the alfalfa stand life by 1 to
2.5 years. Red clover that is interseeded in fall will be in full production by spring of the following year. Red
clover may be frost seeded over alfalfa in late February/early March. In this case, continue to harvest alfalfa
on its regular schedule and the red clover seedlings should be in sync with existing alfalfa afterwards.
Alfalfa-red clover mixes can be hard to cure, especially in the first cutting. Hay from these mixtures will tend
to be dusty and will not usually be in demand in the cash hay market. Baleage from these mixes will be
extremely high in quality.
Summary
Alfalfa is the highest quality, highest yielding legume in Kentucky and is an essential component of much of
the high quality hay sold in Kentucky. Alfalfa is also very valuable as a feed for lactating and growing
animals. Alfalfa stands naturally decline in production and density over time. Well managed stands can be
productive as long as they maintain three to four healthy plants per square foot across the field. Productive
stand life can be extended by interseeding orchardgrass, timothy, red clover, wheat or small grains.
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Figure 1. Effect of alfalfa stand age on alfalfa yield, 1971 to 2008. Undersander and Barrett, 2008, University
of Wisconsin.
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Figure 2. Effect of alfalfa stand age on alfalfa yield as a percent of first full production year. Average of 8
trials over 5 years (Lexington 2016 (Conventional and Roundup Ready), Lexington 2015 (Conventional and
Roundup Ready), 2008 Lexington (Conventional), 2011, 2009 and 2008 Princeton (Conventional)).
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Figure 3. Effect of stand age and P and K fertilization on rainfall-corrected dry matter yields of alfalfa on
a south cenral Misouri site testing low in soil P and K.
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Figure 4. Effect of stand age and fertilization with P and K on alfalfa plant density in a south central
Missouri site testing low in P and K.
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Figure 5 Effect of stems per square foot on alfalfa yield in Wisconsin. Undersander et al., 2001, University of
Wisconsin.
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Figure 6. The relationship between plant density per square foot and rainfall-corrected dry matter yield
in alfalfa as influenced by P and K fertilization on a south central Missouri site testing low in soil P and K.
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Figure 7. The relationship between alfalfa stand age and stems per plant as influenced by fertilization
with P and K on a south central Missouri site testing low in soil P and K
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Figure 8. Grass and legume components of a mixed alfalfa grass stand in a five year old pasture field.
Percent alfalfa ranges from 11 to 55% of dry matter yield.
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